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Description 

The present invention relates generally to devices 
suitable lor use in dispensing a measured amount of liq- 
uid material from a container The invention particularly 
relates to a hypodermic syringe having the same gen- 
eral appearance as a pen which is specifically adapted 
to provide for multiple measured injections of materials 
such as insulin or human growth hormone. 

Diabetics and others frequently find themselves in 
situations where the assistance of a health professional 
to administer the subcutaneous or intramuscular injec- 
tion of measured amount of a liquid agent is generally 
not available. In such situations such persons need to 
have a low cost syringe which does not require the 
assistance of a health professional to achieve the 
desired measure of accuracy. It is often the case that 
such persons require more than one dose per day each 
dose being of a somewhat different volume. Dispensers 
of this general type are known which have the general 
appearance of a pen or mechanical pencil. The dis- 
penser is typically large enough to hold several such 
doses, yet it is small enough to fit conveniently in one's 
pocket or purse. Examples of such devices are to be 
found in U.S. Patents 4.413.760; 4.498,904; and 
4,592,745. Additional examples are shown in PCT Inter- 
national Publications WO 87/02895 and WO 88/07874. 

In particular. EP-A-327910 discloses a dosage unit 
for dosing a number of measured quantities of a liquid, 
such as an insulin preparation, from a cartridge. 

In devices of this class, a container of the liquid is 
provided having a closed first end adapted to be pene- 
trated by a needle assembly so as to permit the liquid in 
the container to pass out the closed first end for subcu- 
taneous or intramuscular injection. The second end of 
the container is generally closed by a piston. To prevent 
tampering or reuse of the liquid container, the piston is 
generally designed such that a pushing force can be 
applied to the piston to reduce the liquid-holding volume 
of the container, but no feature is presented which 
would be suitable for pulling on the piston so as to 
enlarge the liquid-holding volume of the container. 

An elongated member in the nature of a plunger rod 
is received within the housing for exerting a force on the 
piston closing the second end of the container. A means 
Is provided for measuring the distance which the 
plunger rod travels to determine the decrease in volume 
of the liquid container which causes the dispensing of 
the liquid within the container. It has generally been rec- 
ognized that the dispenser should have some feature 
which would allow the rod to only travel in a single direc- 
tion toward the piston thereby preventing any action on 
the part of the rod which might permit an enhancement 
of the volume of the liquid container. A safety cover is 
generally provided over a needle assembly attached to 
the closed end of the container. 

While the prior art pen-style syringes have met with 
some success, certain shortcomings have also been 
obsen^ed. In some prior art pens, the adjustment of the 



dose to be injected, once made, cannot be accurately 
diminished to a smaller value. This results in an unnec- 
essary waste of the medicating liquid within the syringe. 
In some prior art pens, the Indication of dose is difficult 

5 to read. Prior art pens have sometimes required the 
patient to read two scales and/or to do some computa- 
tions in order to determine the dosage delivered. Fur- 
ther, most prior art devices are specifically intended for 
repeated use generally by substitution of containers 

10 within the syringe which can contribute to the unethical 
use of the syringe in connection with non-prescribed 
substances. 

In order to overcome these and other shortcomings 
of the prior art. a syringe constructed in accordance 

15 with the present invention includes a housing for holding 
a container of liquid similar to that known in the prior art. 
A plunger rod is received within the housing for exerting 
a force on a piston closing a second end of the con- 
tainer. The plunger rod has a non-cylindrical cross-sec- 

20 tion with a first surface including threads and a second 
surface. A collar is received within the housing adjacent 
to the container second end for permanently retaining 
the container of liquid within the housing. The collar has 
a non-cylindrical opening con-esponding generally to 

25 the cross-section of the plunger rod. The plunger rod 
passes through the non-cylindrical opening and is pre- 
vented from rotating with respect to the housing by the 
collar. A means on the collar engages the second sur- 
face of the plunger rod for restricting movement of the 

30 plunger rod away from the container of liquid. 

A hollow cap envelops the plunger rod end opposite 
the container of liquid. A skirt of the hollow cap extends 
inside the housing. The cap includes a threaded interior 
surface which movably engages the plunger rod for cal- 

35 ibrated adjustment relative thereto. The calibrated 
adjustment permits one to both increase and deaease 
the amount of liquid sought to be injected from the pen. 
A stop is provided within the housing and a distal facing 
surface is provided on the hollow cap for contacting the 

40 stop upon linear movement of the cap and plunger rod 
as a unit toward the container to dispense liquid there- 
from. 

The apparatus as a whole is constructed from inex- 
pensive materials and is adapted for machine assembly 

45 which contributes directly to a very low manufacturing 
cost thereby permitting the apparatus as a whole to be 
disposable. As indicated previously, the adjustment of 
the dose can be increased and decreased thereby 
diminishing any waste of the medicating liquid. The 

so dose indication feature is simply and directly read 
thereby providing for a more accurate and cost effective 
use of the medicating liquid dispensed from the appara- 
tus. /\dditional features and advantages will become 
apparent to those skilled in the art from the following 

55 detailed discussion of preferred embodiments exempli- 
fying the best mode of carrying out the invention as 
presently perceived. The detailed description particu- 
larly refers to the accompanying figures. 

Fig. 1 is an exploded perspective view of one 
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embcxJiment of a syringe in accordance with the present 
Invention. 

Fig. 3 is an exploded perspective view of an alterna- 
tive embodiment for a portion of the hollow cap includ- 
ing a maximum dosage restriction feature. 

Fig. 4 is an elevation view of the alternative embod- 
iment shown in Fig. 3 partially assembled. 

Figs. 5-9 are elevation views partially broken away 
of the embodiment shown In Fig. 4 In five different posi- 
tions to illustrate the dose restriction features of the 
invention. 

A syringe 10 in accordance with the present inven- 
tion Is shown in Fig. 1 to include a housing 12 which Is 
adapted to receive a container 14 of liquid within a distal 
region 15 situated between the distal end 18 and a first 
shoulder 17. A proximal region 13 between the first 
shoulder 17 and proximal end 16 is adapted to receive 
the adjustment apparatus hereinafter described. The 
proximal region 13 includes a ribbed portion 19 which 
aids in the calibration and delivery of an accurate dose 
from the syringe. The distal end 18 of the housing 12 is 
adapted to receive a needle assembly 20 including a 
double-ended needle 22 having a distal end 24 which is 
adapted to permit subcutaneous or intramuscular injec- 
tion and a proximal end 23 adapted to penetrate the 
rubber tip cover 26 of container 14. The container 14 is 
secured within the housing 12 by collar 28 which has an 
outer diameter providing an interference fit with the 
inside wall of the proximal portion 13 of housing 12 and 
fonft^ard face 30 intended to abut the proximal end 32 of 
container 14 adjacent first shoulder 17. The container 
14 is shown to generally comprise a cylindrical enve- 
lope 34 including a piston 38 initially positioned near the 
proximal end 32 of the container 14 but movable with 
respect to the cylindrical wall 34 so as to define a varia- 
ble liquid-containing volume for the container 14. 

After the container 1 4 is situated within the housing 
12 and retained in position by collar 28, the needle 
assembly 20 can be engaged on the distal end 18 of 
housing 12 by an appropriate securing means such as 
threads 38 on an inner surface of the needle assembly 
20 engaging threads 40 on an outer distal surface of 
housing 1 2. Upon full engagement of the needle assem- 
bly 20 to the housing 1 2, a proximal end 23 of needle 22 
penetrates the rubber portion 26 of the end cap 42 of 
container 14 thereby providing a pathway for liquid 
within the container 14 to be dispensed through needle 
22. 

A safety shield 44 including a sheath portion 46 and 
an engagement portion 48 Is f rictlonally engaged on the 
needle assembly 20 to safely shield the needle from 
Improper use. A covering element 52 including a clip 54 
is used to enclose the distal end of the housing 12, nee- 
dle assembly 20. and safety shield 44. The clip 54 coop- 
erates with the sidewall of housing 12 to provide a 
convenient means for holding the syringe 10 in a 
pocket. 

The syringe also includes a plunger rod 56 having a 
distal end 58 for contacting piston 36 of container 14. 



The plunger rod 56 has a noncylindrical cross section 
with a first surface 60 of larger radial dimension which 
includes threads 62. and a second surface 64 of smaller 
radial dimension. The plunger rod 56 is received within 

5 the non-cylindrical opening 68 of collar 28. The interfer- 
ence relationship between the noncylindrical opening 
68 of collar 28 and the noncylindrical cross section of 
plunger rod 56 prevents rotation of the plunger rod 56 
within the housing 12. 

10 An Inner surface 70 of collar 28 includes prongs 71 
as shown in Fig. 1 which engage and dig into surface 64 
of the plunger rod 56 to restrict movement of the plunger 
rod toward the proximal end 16 of housing 12. The 
prongs 71 on the inner surfaces 70 of collar 28 permit 

15 movement of the plunger rod 56 toward the distal end of 
the syringe 10 so as to cause the piston 36 to nwve 
within container 14 so as to diminish the volume of the 
container. 

A hollow two-piece cap 72 is provided which enve- 

20 lopes substantially all of plunger rod 56 including proxi- 
mal end 50. The cap 72 includes a distal portion 74 and 
a proximal portion 86 which can be manufactured sepa- 
rately for simplicity. The distal portion 74 comprises a 
generally cylindrical tube 76 having a threaded inner 

25 surface 78 at a distal end 80 thereof. The proximal por- 
tion 86 is of slightly greater outside diameter than distal 
portion 74. A proximal end 82 of distal portion 74 is fixed 
to a distal end 84 of the proximal portion 86 of cap 72 
thereby forming a perimeteral distal end facing surface. 

30 A proximal end 88 of the proximal portion 86 protrudes 
from housing 12 at all times and can include ribs or ser- 
rations 90 adapted to permit easy adjustment of the vol- 
ume to be injected using the syringe 10. The cap 72 
Includes indicia 92 providing a visual indication of the 

35 measured amount of liquid to be Injected and includes a 
radially projecting tang 94 which interacts with a 
grooved Interior 19 of housing 12. The tang 94 functions 
to provide an audible and tactile indication of the 
amount or degree of rotational movement of cap 72 with 

40 respect to housing 12. The tang 94 also aids linear 
movement of cap 72 with respect to housing 12 under 
the application of a force normal to the proximal end 98 
of cap 72. 

In operation, one desiring to inject a measured 
45 amount of liquid would first grasp the housing 12 in one 
hand and the ribbed portion 90 of cap 72 in the other. 
One would then rotate cap 72 in a counter-clockwise 
direction causing the threads 78 of cap 72 to travel 
along the threaded portion 62 of rod 56. This rotation 
50 would not cause displacement of the rod 56 with respect 
to the housing 12, but would back the distal end 84 of 
the proximal cap portion 86 away from stop shoukJer 48 
on the inside of housing 12. The counter-clockwise rota- 
tion of the cap 72 would also expose an increasing 
55 amount of indicia 92 above the proximal end 16 of the 
housing 12. 

When used in connection with the dispensing of 
insulin, the indicia 92 is preferably denominated in inter- 
national units. Other direct calibration scales can be 
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used with other medications so that no confiputations 
are necessary to specify the desired dosage to be deliv- 
ered. The dose scale provided by the indicia 92 is read 
directly at the end of the proximal end 16 of the housing 
1 2. The dose corresponds to the number corresponding 
to the last exposed step in the stepped line 93. In order 
that the indicia 92 can be calibrated in international 
units or equivalent direct measures of the medication in 
the container 14, the solutions or suspensions con- 
tained in the container 14 are preferably concentrated or 
diluted to optimize the potency of the medication so as 
to produce the desired physiological response in coordi- 
nation with the scale adopted for in indicia 92. In the 
event that one would turn the cap 72 too far, It can also 
be rotated clockwise to diminish the dosage to be deliv- 
ered without effecting any change in position of the rod 
56 relative to the housing 12. 

When the cap 72 has been positioned to the 
desired dosage as measured by the indicia 92, the 
safety shield 44 and cover 52 are removed, and the 
syringe 10 is positioned for injection. A pressure is 
applied to end 98 of cap 72 causing it to move linearly 
toward the distal end 18 of housing 12 until a shoulder 
defined by a radially exposed portion of distal end 84 
contacts stop 48. The movement of the cap 72 causes 
an identical movement of plunger rod 56 past collar 28, 
and movement of piston 36 within container 14 so as to 
dispense the liquid therefrom. The needle 22 can then 
be withdrawn and the safety shield 44 and cover 52 
replaced. 

Fig. 3 is a perspective view showing a modified dis- 
tal portion 1 00 of cap 72 as well as a follower 1 04 which 
is adjustable with respect to the threaded outer surface 
106 of the distal cap portion 100 and a barrier element 
108 which is secured within an upper portion of housing 
12. The distal end 110 of the distal portion 100 has a 
diameter substantially equivalent to that of distal portion 
74 and has internal threads 112 identical with threads 
78 of distal portion 74. 

During the assembly from the relative position 
shown in Fig. 4, the follower 104 is threaded on threads 
106 of cap distal portion 100. The barrier element 108 is 
then slipped over the distal cap portion 100, and the 
plunger rod 56 is inserted within the distal portion 100 
sufficiently far to permit engagement between the 
plunger rod 56 and the collar 28 when the apparatus is 
fully assembled. The distal end 84 of the proximal por- 
tion of the cap 86 is then joined to the proximal end 1 1 4 
of distal portion 100. The two cap portions 86 and 100 
can be bonded by a conventional means such as ultra- 
sonic welding or solvents or the like. The assembly is 
then pushed inside housing 12 until barrier element 108 
is situated at the location 116 shown in phantom. The 
barrier element 108 is then fixed to housing 12 again 
using solvents, ultrasonic welding, or other conventional 
techniques. It will be noted that housing 12 now 
includes a side opening 118 which was not present in 
Fig. 2, which side opening provides access to follower 
104 so as to permit adjustment of the follower 104 along 



threads 106. 

Hie operation of the embodiment shown in Rgs. 3 
and 4 can best be understood by considering Figs. 5 
through 9. Fig. 5 illustrates a syringe 10 in accordance 

5 with the present invention in its initial assembled posi- 
tion. The distal end 58 of the plunger rod 56 is shown 
projecting slightly beyond collar 28. While the end 58 
would normally be seated against a rear surface of a 
piston 36 as shown in Fig. 2, the container of liquid 14 

10 and piston 36 have been omitted for the sake of clarity 
in illustrating the motion of plunger rod 56. It will be 
appreciated that the position of the plunger rod shown in 
Fig. 5 is substantially identical with that shown in Fig. 2. 
that is, the plunger rod extends within cap 72 throughout 

IS substantially the whole length of the cap. 

Comparing Figs. 5 to Fig. 4, it will be noted that fol- 
lower 104 has been threaded on threaded portion 106 
until contacting the distal end 1 10 of the distal cap por- 
tion 100. Barrier element 108 is fixed within housing 12 

20 SO that a distal edge 120 of barrier element 108 is sub- 
stantially flush with the proximal edge of window 118. 
The proximal edge 122 of barrier element 108 forms a 
stop against which the distal end 84 of the proximal por- 
tion 86 of cap 72 abuts. 

25 In order to dispense a measured amount of liquid, 
the senrated portion 88 of cap 72 is grasped and rotated 
in the direction of arrow cap R from the position shown 
in Fig. 5 to the position shown in Rg. 6. This rotation has 
the effect of causing the distal facing surface 84 to move 

30 reanvard through a distance D. The rotating motion of 
the cap causes tang 94 to traverse linear markings 96 
thereby giving an audible and tactile sensation of the 
rotation which can be con-elated with the number of 
units of the particular medicament being dispensed. 

35 This reanA^rd motion also exposes a greater portion of 
the indicia 92 which can include numbers also Indicative 
of the dosage being prepared for delivery As previously 
indicated with respect to the embodiment shown in Figs. 
1 and 2, if cap 72 has been rotated too far. it can be 

40 rotated in the opposite direction to diminish the required 
dose. 

A special feature present in the en^odiments 
shown in Figs. 3 through 9 which is not present in the 
embodimerit shown in Rgs. 1 and 2 is the presence of 

45 follower 104 which can be adjusted to any position 
along threads 106. The principle function of follower 104 
is to set a maximum allowable dose where the syringe Is 
going to be used by persons who may have difficulty 
remembering the proper dosage, or may have some 

50 Other physical disability which does not permit them to 
appreciate fully the meaning of the indicia 92. In such a 
circumstance, the cap 72 can first be rotated to the 
desired maximum measured value illustrated as an aitsi- 
trary position in Fig. 6. Next, the follower 104 is rotated 

55 through distance X from the position shown in Rg. 6 to 
the position shown in Fig. 7. In this position, the upper 
edge 124 of follower 104 abuts distall edge 120 of bar- 
rier element 108. Preferably the engagement between 
follower 104 and threads 106 is sufficiently tight such 
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that follower 1 04 is moved only with some difficulty, or at 
least, the follower 104 is not likely to move merely under 
the influence of vibration or the like. 

With the follower 104 set in the position shown in 
Fig. 7, the cap 72 can be rotated back to its original s 
position. This rotation back to the starting position, or 
zero, will not cause any movement of the plunger rod 56 
with respect to the collar 28 and hence no dispensing of 
liquid will take place. Alternatively, a force can be 
applied to the proximal end 98, as shown by an^ow F. io 
thereby moving the cap 72 and plunger rod 56 from the 
position shown in Rg. 7 until edge 84 once again con- 
tacts edge 122 of barrier element 108 thereby assuming 
the position shown in Fig. 8. It will be noted that with the 
force F applied to proximal end 98, the cap 72 and is 
plunger rod 56 have both moved linearly through a dis- 
tance L which Is identical to the distance D shown In Fig. 
6. The motion of the plunger rod 56 causes a fonward 
motion of plunger 36 as shown in Fig. 2 to dispense the 
liquid within container 1 4 as previously discussed. 20 

The syringe 10 may then be stored in the position 
shown in Fig. 8 until it is next needed for use. The edges 
70 of collar 28 prevent any relative movement between 
the housing 12 and plunger rod 56 merely due to vibra- 
tion or shock. When it is necessary to again use the 25 
syringe one again rotates cap 72 in the direction R from 
the position shown in Fig. 8 toward the position shown in 
Fig. 9. The follower 104 now limits the motion which can 
take place to something significantly less than that 
which could have been achieved before the follower 1 04 30 
was moved from the position shown in Fig. 6. The rotat- 
ing motion of cap 72 relative to housing 12 does not 
cause any relative motion between housing 12 and 
plunger rod 56. It will be appreciated that while follower 
1 04, set in the position shown in Figs. 7 through 9, limits 35 
the maximum dose which might be delivered, a smaller 
dose could be delivered if the cap 72 were not rotated to 
the position where follower 104 abuts barrier element 
108. 

Although the invention has been described in detail 40 
with reference to the illustrated preferred embodiments, 
variations and modifications exist within the scope of 
the invention as described and as defined in the follow- 
ing claims. 

45 

Claims 

1. A syringe (10) comprising a housing (12) for receiv- 
ing a container (14) of liquid, the container of liquid 
having a closed first end and a piston (36) closing a so 
second end of the container, the housing having a 
proximal end (13) and a distal end (18). the distal 
end being adapted to receive an injection needle 
assembly (20) for permitting liquid to pass out of the 
container first end, a plunger rod (56) received ss 
within the housing for exerting a force on the piston 
closing the container second end. and means tor 
adjustment of the dosage of liquid to be injected, 
said adjustment means comprising: 
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first means (28) within the housing for prevent- 
ing rotation of the plunger rod in relation to the 
housing. 

second means for restricting movement of the 
plunger rod toward the housing proximal end, 
third means (72) which rotatably engages a 
second surface (62) of the plunger rod for cali- 
brated axial movement v^h respect to the 
plunger rod and housing toward the housing 
proximal end. used to set the dosage of liquid 
to be injected from the syringe, and 
fourth means fixed with respect to the housing 
for stopping any movement of the third means 
toward the housing distal end at a fixed position 
relative to the housing, characterised in that the 
second means consists of prong means (71), 
which engage and dig into a first surface (64) of 
the plunger rod. 

2. The syringe of claim 1 wherein the first means com- 
prises a collar received within the housing adjacent 
the container second end. the collar having a non- 
cylindrical opening (68) corresponding generally to 
the cross-section of the plunger rod for preventing 
rotation of the plunger rod with respect to the hous- 
ing. 

3. The syringe of claim 2 wherein the prong means 
(71) are included within the collar non-cylindrical 
opening (68) and engage a surface on the plunger 
rod for restricting movement of the plunger rod 
toward the housing proximal end. 

4. The syringe of any one of claims 1 to 3 wherein the 
third means comprises a hollow cap (72) envelop- 
ing the plunger rod end opposite the container and 
extending outward from the housing proximal end, 
the cap having a threaded interior surface (78) mov- 
ably engaging a threaded surface of the plunger rod 
for calibrated adjustment relative thereto. 

5. A syringe of claim 4, wherein the fourth means 
comprises a distal end facing surface (84) on the 
hollow cap for contacting a stop (48) fixed with 
respect to the housing upon nriovement of the cap 
and plunger rod toward the housing distal end. 

6. TTie syringe of any one of claims 1 to 5 further com- 
prising limit means for limiting the maximum cali- 
brated movement of the third means. 

7. TTie syringe claim 6 wherein the limit means com- 
prises a threaded portion (106) on an outer surface 
of the hollow cap and a follower (104) adjustably 
positioned on the threaded outer surface portion of 
the cap. 

8. The syringe of claim 7 wherein the limit means fur- 
ther comprises a t>arrier element (108) fixed with 
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respect to the housing for limiting the length of 
movement of the hollow cap relative to the housing 
by contacting the adjustably positioned follower. 

9. The syringe of claim 2 wherein the collar comprises 
a radial outside surface frictionally engaging an 
inside surface of the housing, and a distal end sur- 
face (30) contacting the container of liquid for nr^in- 
taining the container in fixed position with respect to 
the housing. 

10. The syringe of any one of claims 1 to 9 wherein the 
prong means (71) comprises a pair of opposed 
edges situated on opposite sides of the plunger rod 
each engaging a surface on the plunger rod so as 
to prevent movement of the plunger rod toward the 
housing proximal end. 

1 1 . The syringe of claim 4 or claim 5 wherein the hollow 
cap further comprises a flexible member (94) pro- 
jecting outward from the cap into engagement with 
a grooved interior surface of the housing, the cali- 
brated relative adjustment causing sensible move- 
ment of the flexible member. 

Patentanspruche 

1. Injeklionsspritze (10) bestehend aus einem 
Gehause (12) zur Aufnahme eines Flussigkeitsbe- 
haiters (14). der ein geschlossenes erstes Ende 
und einen ein zweites Behaiterende verschlieBen- 
den Kolben (36) umfaf^ und das Gehduse ein pro- 
ximales Ende (13) und ein distales Ende (18) 
aufweist. das einen Injektionsnadeleinsatz (20) auf- 
nimmt, aus dem die Flussigkeit aus dem ersten 
Ende des Behditers austritt, mit einer Kolbenstange 
(56) innerhalb des Gehduses. Qber welche der das 
zweite Ende des Behditers verschlieBende Kolben 
(36) druckbeaufschlagt ist und mit Mittein zur Ein- 
stellung einer dosiert einzuspritzenden Flussig- 
keitsmenge umfassend: 

erste Mittel (28) im Gehduse, die eine Verdre- 
hung der Kolbenstange in bezug auf das 
Gehduse verhindern. 

zweite Mittel zur Begrenzung der Bewegung 
der Kolbenstange gegen das proximale 

Gehduseende. 

dritte Mittel (72), die drehbeweglich an einer 
zweiten Fiache (62) der Kolbenstange angrei- 
fen, zwecks deren axialer Verschiebung gegen- 
Qber der Kolbenstange und dem Gehduse 
gegen das proximale Gehduseende, wodurch 
die mit der Spritze zu injizierende FIQssigkeit 
dosierbar ist, und 

vierte am Gehduse befestigte Mittel zur 
Begrenzung der Bewegung des dritten Mittels 
gegen das distale Ende des Gehduses in einer 
festgelegten Stellung in bezug auf das 



Gehduse. 

dadurch gekennzeichnet, daB das zweite Mittel 
aus ZInken (71) besteht, die an einer ersten Rdche 
5 (64) der Kolbenstange angreifen. 

2. Injektionsspritze nach Anspruch 1, dadurch 
gekennzelchnet, daB die ersten Mittel einen im 
Gehduse (12) im Bereich des zweiten Behditeren- 

10 des vorgesehenen Haltering (28) mit einer nicht 
zylindrischen Offnung (68) aufweisen, deren Quer- 
schnitt weitgehend mit dem Querschnitt der Kol- 
benstange (56) korrespondiert, zwecks Sicherung 
der Kolbenstange gegen Verdrehung in bezug auf 

'5 das Gehduse. 

3. Injektionsspritze nach Anspruch 2. dadurch 
gekennzelchnet, daB die Zinken (71) Teil der nicht 
zylindrischen Offnung (68) des Halterings (28) sind 

20 und an einer FIdche der Kolbenstange zwecks 
Begrenzung der Bewegung der Kolbenstange 
gegen das proximale Ende des Gehduses (12) 
angreifen. 

25 4. Injektionsspritze nach einem der Anspruche 1 bis 3, 
dadurch gekennzelchnet, daB das dritte Mittel 
eine die Kolbenstange (56) an ihrem dem Behdlter 
(12) gegenOberOberliegenden Ende umschlie- 
3ende und aus dem proximalen Ende des Gehdu- 

30 ses herausgefuhrte Hulse (72) ist. deren 
Innenfldche (78) ein Gewinde aufweist, das mit 
einem AuBengewinde der Kolbenstange beweglich 
zusammenwirkt, um zwecks Kalibrierung deren 
relative Einstellung zu ermOglichen. 

35 

5. Injektionsspritze nach Anspruch 4, dadurch 
gekennzelchnet, daB das vierte Mittel ein distale 
Brustfldche (84) an der Hulse umfaBt. die an einem 
gehdusefesten Anschlag (48) anschldgt, wenn sich 

40 Hulse und Kolbenstange gegen das distale Gehdu- 
seende verschieben. 

6. Injektionsspritze nach einem der Anspruche 1 bis 5, 
dadurch gekennzelchnet, daB Mittel zur Begren- 

45 zung der maximal einstellbaren Kalibrierung des 
dritten Mittels vorgesehen sind. 

7. Injektionsspritze nach Anspruch 6, dadurch 
gekennzelchnet, daB das Begrenzungsmittel aus 

so einem Gewindeabschnitt (106) an der duBeren 
Mantelfldche der HQIse und einem Einstellring 
(104) besteht, der auf dem AuBengewinde der 
Hulse einstellbar angeordnet ist. 

55 8. Injektionsspritze nach Anspruch 7, dadurch 
gekennzelchnet, daB das Begrenzungsmittel 
zusdtzlich eine gehdusefeste Sperre (108) enthdit, 
die die Verschiebung der Hulse gegenuber dem 
Gehduse begrenzt. wenn sie am Einstellring in des- 



6 



11 



EP 0496 141 B1 



12 



sen jeweiliger Position anltegt. 

9. Injektionsspritze nach Anspruch 2, dadurch 
gekennzelchnet, daB der Haltering (28) eine 
radiale AuRenflSche aufweist, die mit der Innenfia- s 
Che des Qehduses reibungsschlussig zusammen- 
wirkt, und eine distale Stirnfldche (30), die am 
FIQssigkeitsbehaiter aniiegt und diesen in einer 
festgelegten Stellung in bezug aus das Qehduse 

(12) halt. 10 

10. Injektionsspritze nach einem der AnsprQche 1 bis 9, 
dadurch gekennzeichnet, daB die Zinken (71) 
aus einem Paar einander gegenOberliegenden 
Kanten bestehen, die an gegenOberliegenden Sei- is 
ten der Kolbenstange angreifen und die Kbiben- 
stange gegen Verschieben gegen das proximale 
Ende des Gehduses sichern. 

11. Injektionsspritze nach Anspruch 4 oder Anspruch 20 
5, dadurch gekennzeichnet, daB die HQIse ein 
nach auBen vorstehendesflexibles Teil (94) umlaBt. 
das in eine eine Vertiefungen aufweisende Innen- 

f Idche des Gehduses (12) eingreift und bei der Kali- 
brierung infotge der relativen Verschiebung eine 25 
fuhlbare Bewegung ausfuhrt. 

Revendications 

1. Seringue (10) comprenant un boitier (12) pour 30 
recevoir un r^sen^oir (14) de liqukJe, le reservoir de 
liquide ayant une premiere extr^mitd fermde et un 
piston (36) fermant une deuxi^me extr6mit6 du 
reservoir, le boTtier ayant une extr6mit6 proximale 

(1 3) et une extr6mit6 distale (18). I'extr^mit^ distale 35 
6tant adaptde pour recevoir un ensemble ^ aiguille 
d'injection (20) pour permettre au Ik^uide de sortir 

de la premiere extr^mit^ du reservoir, une tige de 
piston (56) regue k I'int^rieur du boTtier pour exercer 
une force sur le piston fermant la deuxidme extr^- 40 
mit6 du reservoir, et des moyens pour ajuster le 
dosage du liquide k administrer, lesdits moyens de 
rdglage comprenant : 

un premier moyen (28) k rint6rieur du boTtier 45 
afin d'^viter la rotation de la tige de piston par 
rapport au boTtier, 

un deuxi^me moyen pour limiter le mouvement 
de la tige de piston vers I'extr^mitd proximale 
du boTtier. 50 
un troisi6me moyen (72) qui engage en rotation 
une deuxi^me surface (62) de la tige de piston 
pour un mouvement axial 6talonn6 par rapport 
k la tige de piston et au boTtier vers Textr^mit^ 
proximale du boTtier. utilise pour determiner le ss 
dosage du liquide k injecter de la seringue, et 
un quatridme moyen fixe par rapport au boTtier 
pour stopper tout mouvement des troisi^mes 
moyens en direction de Textr^mit^ distale du 



boTtier k une position fixe par rapport au boTtier, 
caract6ris6e en ce que le deuxi^me moyen est 
constitu6 de moyens k dents (71) qui engagent 
et creusent une premiere surface (64) de la tige 
de piston. 

2. Seringue de la revendication 1 dans laquelle le pre- 
mier moyen comprend un collier log§ k rint6rieur du 
boTtier contigu k la deuxi^me extr6mit6 du reser- 
voir, le collier ayant une ouverture non cylindrique 
(68) correspondant g^neralement k la section 
transversale de la tige de piston afin d*empecher la 
rotation de la tige de piston par rapport au boTtier. 

3. Seringue de la revendication 2 dans laquelle les 
moyens k dents (71) sont places k I'lnterieur de 
I'ouverture non cylindrique (68) du collier et enga- 
gent une surface sur la tige de piston pour limiter le 
deplacement de la tige de piston vers Textr^mite 
proximale du boTtier. 

4. Seringue d'une quelconque des revendications 1 k 
3 dans laquelle le troisi^me moyen comprend un 
bouchon creux (72) enveloppant Textremite de la 
tige de piston oppos§e au reservoir et s'6tendant 
vers i'exterieur k partir de Textr^mite proximale du 
boTtier, le bouchon ayant une surface interne tarau- 
d6e (78) qui engage de mani^re mobile une surface 
filetee de la tige de piston pour le r6glage calibre 
par rapport k celle-ci. 

5. Seringue de la revendication 4. dans laquelle le 
quatrieme moyen comprend une surface (84) en 
face de Textremite distale sur le bouchon creux 
pour entrer en contact avec une butee (48) fixe par 
rapport au boTtier lors du ddptacement du bouchon 
et de la tige de piston vers Textremite distale du boT- 
tier. 

6. Seringue d'une quelconque des revendications 1 k 
5 conprenant en outre un moyen de limitation pour 
Imiter le mouvement maximum etalonne du troi- 
sieme moyen. 

7. Seringue de la revendication 6 dans laquelle le 
moyen de limitation comprend une parte filet6e 
(106) sur une surface externe du bouchon creux et 
une molette (104) positionn§e de maniere r^glable 
sur la partie de la surface externe ftletee du bou- 
chon. 

8. Seringue de la revendication 7 dans laquelle le 
moyen de limitation comprend en outre un 6l6ment 
d'arret (1 08) fixe par rapport au boTtier pour imiter la 
longueur du mouvement du bouchon aeux par rap- 
port au boTtier en venant en contact avec la molette 
positionnee de mani^re r^glable. 

9. Seringue de la revendication 2 dans laquelle le col- 
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lier comprend une surface radiale externa enga- 
geant par frottement une surface interne du boTtier, 
et une surface d'^r6mit6 dtstale (30) venant en 
contact avec le reservoir de liquide af in de mainte- 
nir le reservoir dans une position fixe par rapport au 5 
boTtier. 

10. Seringue d*une queioonque des revendications 1 k 
9 dans iaquelle le moyen d dents (71) comprend 
une paire de bords opposes sttu6s sur les c6t6s 10 
opposes de la tige de piston, chacun engageant 
une surface sur la tige de piston afin de limiter le 
d6placement de la tige de piston vers rextr6mit6 
proximale du boTtier. 

IS 

1 1 . Seringue de la revendication 4 ou 5 dans Iaquelle le 
bouchon creuxconprend en outre un 616ment flexi- 
ble (94) en saillie vers I'ext^rleur ^ partir du bou- 
chon en engagement avec une surface interne 
rainur^e du boTtier. le r^lage relatif ^talonn^ provo- 20 
quant le d^placement sensible de r^l^ment flexible. 
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